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This invention, relates fo an £mprovement in ttie 
synthesis of 4,4-diphenyl-6-dimethylaminohepta- 
none-3, commonly known as Methadon. 
lïethadon is an analgesic compound, having 
many of the therpeutic properties of morphe, 5 
and is well known in the medicl and pharm- 
ceuticl arts. A synthesis of this drug according 
to the following reaction sequence is described 
by Kleiderer, ice, Conuest, and Williams, Oce 
of the Publication Board, Department of Coin- 10 
merce, eport PB 93I, af page 97: 
N 15 
I'  Il 
CH 
CN--MgBr 
III [0 + 2C1 
IV 
Aeeordg o he ubiished roeure,. 
methylaminopropyl-diphenylacetonitrile (I), in 30 
xylene solution, is added fo a solution of ethyl- 
agnesium bromide (II) in ether. After heat- 
lng der reflux, the resulting 2-dimethylamino- 
propyl - diphenylacetotrile - ethylmaesium- 
bromide complex (IH) is hydrolyzed by pouring 35 
the suspension into dilute hydrochloric acid. The 
yield of 4,4 - diphenyl - 6 - dimethylaminohepta- 
none-3 (IV), or oEethadon, attainable as a re- 
sult of this procede is about 45 percent of the 
theoretical, b,ased on the staring nitrile. To the 40 
best of out knowledge, there has been available 
no procede, by which a higher yield has been 
obtable, prior fo e present vention. 
It is an object of this invenon fo provide a 
improved method for the synthesis of Methadon. 45 
It is  further object of this invention fo provide 
a procede whereby the yield of Methadon, wch 
can be obtaed from a given quantity of dimeh- 
ylaminopropyl-diphenylacetonitrile, is greatly - 
creased over that obtainable by known methods. 50 
other object of the invenon is the provision 
of a novel method for the production of Methdon 
which involves, as the hydrolysis step in the proc- 
ess of producing Methadon from 2-dimethyl- 
aminopropyl-diphenylacetonitrile via the ethyI- 5 
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magnesiumhalide complex, the addition of the 
dilute hydrolyzing acid fo the hot 2-dimethyl- 
aminopropyI - diphenylacetonitrile - ethylmag- 
nesiumhalide complex, instead of the reverse order 
of addition utilized by the prior art. Other ob- 
jects of the invention wi.]l become apparent here- 
ina-fter. 
The foregoing and additional objects of ttie in- 
vention are. accomplished by the tiydrolysis of 
the 2-dimethylaminopropyNdiphenylacetonitrfle-. 
ethylmagnesiumhalide complex (III), tiereinafter 
referred to as the nitl"ile-magnesiumhalide com- 
plex, by the addition of dilute acid fo the nitrile- 
magnesiumhalide complex. This reversal of the 
customary procedure for the hydrolysis of nitrfle- 
magnesiumhalide complexes allows the recovery 
of Methadon, in a highly purified state, in yields 
of from 80 fo  90 percent of the theoretical, based 
on the starting nitrile, which is approximately 
twice the yield obtainable by the best known prior 
art process. 
In carrying out the method of the present 
vention, a solution of the nitrile (I) in xylene or 
other inert organic solvent having about the saine 
boiling point, is added fo an ethyl magnesium 
halide, selected from the bromide, chloride, and 
iodide, which is dissolved in ether. The ethyI 
magnesium halide employed is in excess of that. 
amount theoretically required fo react with the 
nitrile. Completion of the reaction is aecom- 
plished by heaing under reflux for several hours 
after all of the reactants bave been mixed 
gether, or by distillation of reaction sol¢ent or 
solvents, e. g., the ether, until the temperature 
of the reaction mixture reaches 70 fo 90 degrees 
centigrade, preferably 80 fo 85 degrees centigrade, 
and then heating the mixture under reflux for 
an additionat period, e. g., three fo- eight hours. 
During this distillation most of the ether 
moved, the remaining reactien solvent being 
largely xylene. Since this step of solvent reïoval 
offers certain advantages with regard to ,safety 
during the subsequent hydrolysis step, the re- 
moral of ether during the completion of the 
Grignard reaction is  prefem'ed procedure, but 
other procedures lnown in the art for preparing a 
nitrile-magnesiumhalide complex are satisfactory 
and may also be used. The presence or absence 
of solvent during the hydrolysis of the nitrile- 
magnesiumhatide complex is hOt critical in the 
method of, the present invention as will be seen 
from the examples, in which excellent yields are 
reported from hydrelysis both in the presence 
and. in the sbsence of, solvent. 
The condens.ers, previously arranged for refluxi 
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are at this point set for distillation, and the 
hydrolysis of the nitrile-magnesium complex ac- 
complished by the addition of an excess o dilute 
minerai acid, e. g., hydrochloric, hydrobromic, 
sulfuric, preïers,bly dilute hydrochloric a.cid, to 
the hot reaction product, i. e., the nitrile-mag- 
nesiumhalide complex. A vigorous reaction en- 
sues, all of the r.eaction solvent distilling during 
the addition of the flrst portions of the acid. 
When about one-ha]f of the required acid has 10 
been added, the mixture usually becomes semi- 
so]id, but the addition of the remainder of the 
acid results in a slurry which can readily be 
remo-¢ed ïrom the reaction container. The exact 
amount of dflute acid used is not critica], an 15- 
excess of from 0.22 fo 13.0 moles over that re- 
quired to decompose the excess ethy] magnesium 
ha]ide, react with the nitrfle-magnesium-halide 
complex, and form the hydroch]oride of Meth- 
adon, having ,been round equal]y elZective. The 20 
hot hydrolysis 'slurry is then 'cooled and the 
1Vfethadon hydroch]oride which separates con- 
verted to the free base ]Oy .conventiona] proce- 
dure, e. g., by dissolving the hydrochloride in 
water and adding an alkali. The free base, which 25 
usually separates as a sing]e oily ]ayer, solidifies 
on cooling the solution, and may be collected 
further purification. The process of the ,present 
invention thus offers an additional advantage ai 
this point, in that the usual prior art formation 30 
of three ]ayers and the resulting dioeculty in 
separating the Methadon hydrochloride there- 
from, is ordinarfly obviated. 
It is fo be noted that the hydro]ysis step of 
.the present invention, for most advantageous re- 
sults, is tobe carried out without coo]ing of the 
nitrfle-magnesiumha]ide complex during the hy- 
drolysis step. Also, the reaction solvents and 
hydro]ysis so].ution are preferab]y allowed fo dis- 
tfll freely from the reaction mixture. 40 
The free base, after isolation, may oe purifled 
by crystal]ization from methanol or aqueous 
methyl a]coho]. The yields of recrystallized prod- 
uct of acceptab]e melting point obtained by the 
process of this invention are between a'bout 80 
and 90 percent of the theoretica], as compared 
with yie]ds of about 45 percent obtained ]Oy 
previous]y known procedures, and this increase 
is o]oviously o great practical signiflcance. This 
important increase was entire]y unpredictab]e 
and unexpected fo us, especial]y since if is known 
that reversal of the order of addition of react- 
anis in the hydrolysis of a Grignard complex 
serres no usefu] purpose, the yie]ds, on either 
order of addition, remaining about the same. 
The present invention is not .concerned vith 
the apparatus employed or with the product ob- 
tained, 0ut is concerned so]e]y with the nove] 
process whereby the increased yields of Methadon 
are procured. The fo]]owing examp]es are given 60 
fo fllustrate the practice of the present inven- 
tion, ]out are in no way fo be construed as lim- 
iting. 
Example 1.--Prio: art: Hydrolysis a]er eker 
removal 
A solution oï 241 grains o£ 2-dimethylamino- 
propyl-diphenyl-acetonitrile in 350 mflliliters of 
dry xylene was added fo a solution of ethyl mag- 
nesium bromide (piepaied £rom 44 grains of mag- 70 
nesium and 260 grains o£ ethyl brornide) in 600 
milliliters o% dry ether, and the mixture heated 
under reflux £or seven hours airer addition was 
complete. Solvent was then distilled untfl the 
temperature oï the reaction mixture rose fo atout 
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87 degrees centigrade. The mixture, vhfle still 
hot, was poured into a solution of one ]lier of 
water and 400 mil]iliters of concentrated hydro- 
chloric acid (37.5 percent), whereupon a vigorous 
reaction resulted, vaporizing a part of the reac- 
tion soivent. Five hundred mflliliters of ]oenzene 
was then added fo th.e residue, resulting in the 
separation of three ]ayers.. The desired Methadon 
hydrochloride crysta]lized from the ofly middle 
]ayer after standing for severa] hours. The crys- 
tals were co]lected, washed with 100 milliliters of 
dilute hydroch]oric acid, and then with 100 mfl]i- 
]iters of oenzene. The air-dried product was dis- 
so]ved in water, the solution ruade basic with sodi- 
um hydroxide, the off which separated crystallized, 
and the solid product co]lected. When recrysta]- 
lized .from methanol, 122 grains of Methadon, 
me]ring at 76-78 degrees centigrade, was obtained, 
representing 46 percent of the theoretica] yield. 
Example 2.--Hydrolysis with 2 molar excess o] 
HCl subsequent to solvent removal 
A solution o£ 421 grains oï 2-dimethylamino- 
propyl-diphenylacetonitrfle (melting point 85-89 
degrees centigrade) in 700 mflliliters o.f xylene 
was added fo a sol.ution o£ ethyl magnesium bro- 
roide in 1500 mflliliters oï ether (prepared £rom 93 
grains o£ magnesium and 484 grains o£ ethyl 
]oromide). Airer th.e xyiene solution had been 
added, ether was removed by distillation until the 
temperature attained in the reaction miitvxe was 
atout 82 degrees centigrade, whereaïter the mix- 
ture was heated under reux ïor an additional 
flve hours. The apparatus was then arranged 
distfllation, and a mixture of 720 milliliters o£ 36 
percent hydrochloric acid and 900 mflliliters o£ 
water added fo the hot reaction mixture over a 
period o thirty minutes. A vigorous reaction 
occurred, the xylene and some acid distilling ïrom 
the reaction mixture, which became almost solid 
during the addition but existed as a rhin s]urry 
when ail of the acid had ]oeen added. The slurry 
was removed from the reaction container, cooled 
fo flfteen degrees centigrade, and flltered. The 
lter cake was suspended in 1250 mil]iliters of 
water, which had been heated fo ninety degrees 
'centigrade and ruade a!kaline fo a pli of 8 by 
addition of 140 grains of sodium ]oicarbonate and 
forty grains of sodium hydroxide contained in 500 
mi]]fliters of water. The free Methadon .base 
separated .from the hot a]kaline solution as an off 
which solidified upon .cooling the solution to 
a]oout flve degrees centigrade and stirring. The 
crude Methadon base, thus obtained, weighed 425 
grains when dried, and me]ted af 73-76.5 de2ïees 
centigrade. Crysta]lization from 600 millfliters 
of methanol gave 400 grains of white crystalline 
Methadon, melting ai 78.5-79 degrees .centigrade, 
representing 85 percent of the theoretical yield. 
Example 3.--Hydrolysis wik 13.0 molar excess 
o] kydrockloric acid a]ter solwn removal 
A ten-gallon still, equipped with a dropping 
funnel, condenser, stiiier, and diying tubes, was 
charged with a solution o£ ethyl magnesium 
bromide (prepared £rom 1.8 pounds o£ magne- 
sium and 7.8 pounds o£ ethyl bromide) in thir- 
teen liters of dry ether. A solution o£ 4.2 kilo- 
grains oï 2-dimethylaminopropyl-diphenylace- 
tonitrile in eight liters o£ hot anhydrous xylenc 
was added over a period of fiïteen minutes. 
Solvent was distilled from the reaction vessel 
until the temperature oï the reaction mixture 
rose fo 70-80 degrees centigrade, and the mixture 
heated under reflux £or an additional 4.25 hours. 
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The condenser was then arranged for distilla- 
tion, and a solution consisting of 6.5 liters of 
concentrated hydrochloric-acid (37.5 percent) 
and 6.5 liters of water was added to the hot 
reaction mixture over a period of ten minutes, 
all of the remaining solvent distilling during this 
addition. The hot suspension was drawn off 
and the vessel rinsed with two liters of eighteen 
percent hydrochloric acid. The crude crystalline 
Methadon hydrochloride, which crystallized upon 
cooling the combined acid solutions, was col- 
lected, dissolved in 24 liters of boiling water 
containing 200 grains of activated charcoal, the 
solution heated to bofling, filtered while hot, and 
the charcoal residue washed with one liter of 
boiling water. A solution of 650 grains of sodium 
hydroxide in one liter of water was added fo 
the combined filtrates. The free Methadon base, 
which solidified on cooling, was collected, dis- 
solved in ten liters of boiling methanol, the solu- 
tion filtered to remove a small amount of sus- 
pended solid, heated to boiling, and dfluted with 
water until it became slightly turbid. After 
cooling and stirring the solution, the fine white 
crystals of Methadon base were collected, washed 
with 400 milliliters of methanol, and dried in 
vacuo. The dried Methadon thus obtained 
weighed 9.4 pounds, melted at 76-78 degrees 
centigrade, and represented 91.9 percent of the 
theoretical yield. 
Example 4.--Hyclrolysis wihou prior solven 
removal 
A solution oï 50.8 grams of 2-dimethylamino- 
propyldiphenylacetonitrile in ïorty milliliters oï 
hot anhydrous xylene (ca. 65 degrees centigrade) 
was added to a stirred solution of ethyl magne- 
sium bromide (prepared from 8.8 grams of 
magnesium and 44 grains oï ethyl bromide) in 
sixty milliliters of anhydrous ethyl ether, and 
the mixture thereafter heated under reflux for 
three hours. The condenser was arranged for 
distillation, 280 mflliliters oï ten percent hydro- 
chlorlc acid added to the mixture, and the or- 
ganic solvent distilled ïrom the reaction mix: ..... 
ture by the heat of the ensuing vigorous reac- 
tion. The residue was then transïerred to a 
beaker and 100 mllliliters of benzene added, 
whereupon three layers ïormed. Upon stand- 
ing, the Methadon hydrochloride, which crys- 
tallized ïrom the ofly middle layer, was collected, 
dried, dissolved in water, the aqueous solution 
ruade alkaline with sodium hydroxide, and then 
cooled. The Methadon separated as a solid and 
was crystallized ïrom methanol. There was thus 
obtained 48.8 grains of Methadon, melting ai 
77-79 degrees centigrade, and representing 85.7 
percent oï the theoretical yield. 
Various modifications may be made in the 
method of the present invention without de- 
parting ïrom the spirit or scope thereoï, and 
if is to be understood that we limit ourselves only 
as deflned in the appended claires. 
We claim: 
1. In a process for the preparation oï a com- 
pound selected from the group consisting of 4,4- 
diphenyl-6-dimethylaminoheptanone-3 and acid 
addition salts thereof by the hydrolysis of a 2- 
dimethylaminopropyl-diphenylacetonitrile - eth- 
yl-magnesium-halide complex, wherein the halo- 
gen is selected from the group consisting of 
chlorine, bromine, and iodine, the improvement 
which comprises: adding an aqueous mineral 
acid fo the 2-dimethylaminopropyl-diphenyl- 

acetonitri!e - ethyl - magnesium - halide complex 
without cooling said complex during the said ad- 
dition. 
2. In a process for the preparation of a coin- 
5 pound selected from the group consisting of 4,4- 
diphenyl-6-dimethylaminoheptanone-3 and acid 
addition salts thereof by the hydrolysis of a 2- 
dimethylaminopropyl-diphenylacetonitrile - eth- 
yl-magnesium-halide complex, wherein the hal- 
Io ogen is selected from the group consisting of 
chlorine, bromine, and iodine, the improvement 
which comprises: adding fo the 2-dimethyl- 
minopropyl-diphenylacetonitrile-ethyl - magne- 
sium-halide complex ai a temperature between 
13 seventy and ninety degrees centigrade, an aque- 
ous mineral acid, without cooling the said com- 
plex during the addition. 
3. The process of claire 2, wherein the tem- 
perature of the complex at the start of the 
20 dition, is between 80 and 85 degrees centigrade. 
4. In a process for the synthesis of 4,4- 
diphenyl- 6-dimethy!amino-heptanone-3 hydro- 
chloride by the hydrolysis of a 2-dimethylamino- 
propyl - diphenylacetonitrile - ethylmagnesium 
25 bromide complex the improvement which com- 
prises: adding to the complex, without cooling 
during the addition, aqueous hydrochloric acid 
in an amount in excess, of that required both to 
react with the complex and to form the hydro- 
30 chloride of 4,4 - diphenyl - 6 - dimethylamino- 
heptanone-3 and allowing vapors produced by the 
heat of reaction to distill freely from the reac- 
tion mixture. 
5. The process of claire 4, wherein the rem- 
85 perature of the complex af the start of the ad- 
dition of hydrochloric acid is between about 70 
and 90 degrees centigrade. 
6. The process of claire 4, wherein the tem- 
perature of the complex ai the start of the addi- 
40 tion of hydrochloric acid is between about 80 and 
85 degrees centigrade. 
7. In a process for the preparation of a com- 
pound selected from the group consisting of 4,4- 
diphenyl-6-dimethylamino-heptanone-3 and acid 
addition salts thereof by the hydrolysis of a 2- 
45 dimethylaminopropyl-diphenylacetonitrfle - eth- 
yl-magnesium-halide complex, wherein the hal- 
ogen is selected from the group consisting of 
chlorine, bromine, and iodine, the improvement 
which consists in adding an aqueous mineral 
5O 
acid to the 2-dimethylaminopropyl-diphenyl- 
acetonitrile - ethyl - magnesium - halide complex, 
the temperature of the complex af the start of 
the addition of acid being above about 70 degrees 
55 centigrade. 
WILLIA1V£ BIkDLEY RELD, Jm 
ALEXANDEI WILLIAlYl SCEI. 
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